Task learning relies on brain executive function (EF), the construct of controlling and coordinating behavior under the everlasting flow of environmental changes. We have previously shown, that a complete knockdown of a vertebrate brain-specific pair of gene paralogs (Ntng1/2) distorts the mouse EF, making behavior less predictable (variable) via the affected working memory and attention (1). In the current study, conditionally targeting either serotonin transporter (5-HTT) or Emx1-expressing neurons, we show that the cell type-specific ablation of Ntng1 within the excitatory circuits of either cortex or thalamus does not have a profound impact on the EF but rather affects its certain modalities, such as impulsivity and selective attention, modulated by cognitive demand. Several mice of both conditional genotypes simultaneously occupy either top or bottom parameter-specific behavioral ranks, indicative of the subject-specific antagonistic proficit or deficit of function within the same behavior. Employing genotype-attributable behavioral variability as a phenotypic trait, we deduce, that Ntng1-parsed excitatory pathways contribute but do not fully reconstitute the attention-impulsivity phenotypes, associated with the mouse EF deficit. However, complete knockdown of Ntng1/2, and associated with it behavioral variability, explains the deficit of executive function and task learning.
INTRODUCTION
Executive function (EF) can be conceptualised as a measure of general cognitive processes ontogenetic canalization (2) . In mice EF is frequently assessed by the 5-choice serial reaction time task ( integrates information across cortical networks (8) , and, via persistent reverberating activity (9) (10) (11) , bidirectionaly links with all cortical areas (12) (13) (14) (15) , justifying its role in the EF signals processing as the cortex itself.
Behavioral individuality is an inevitably "unpredictable outcome" of life matter development elaborated on a top of genes and/or environment interactions (16) ,
representing inherited genetic variability (17) , and meaning that genetic content is capable to explain (at least partially) an individual's behavioral (in)variability. At the cellular level, neuronal correlated variability for spikes and subjects' performance displays the same relationship as learning and attention (18) , perhaps through the affected impulsivity (as shown in this study).
Previously, we have shown that a pair of brain vertebrate-specific presynaptically expressed gene paralogs, NTNG1/2, is functionally characterised by antagonistic pleiothropy (19) , and associated with the human IQ scores (20) . including the task learning (spatial 1) for Table   2 -1 (ST2-1)).
Emx1-Ntng1 -/subjects (Supplementary
To deduce potential genotypephenotype inferences we have randomized the behavioral output regardless of the input genotype, as originally described in (1), using rank and calculating its variance, as a proportion of variance explained (PVE), As anticipated, the degree of the obtained phenotype is mild comparing to the complete Ntng paralogs caused behaviors (1) and does not fully explain it (Fig.5 ). One potential reason for this would be the omitted by this project importance of inhibitory neurons, with the graded control of thalamic output by the inhibitory systems known to match ongoing behavioral demands (14) . Statistics. One and two-way ANOVA was calculated using StatPlus (AnalystSoft Inc.).
Wilcoxon rank sum test was done by Matlab
(v.7.9.0 2009b) by the function ranksum.
SUPPLEMENTARY MATERIALS
Contain Supplementary Tables (ST2-ST5 
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